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(57) A terminal support device 1 includes a cap 2 to
which a terminal of an outer casing C1 is fixed; a guide
pipe 3; an elastic member 4 having an opening portion
at both ends; and a socket member 5 which encircles the
elastic member 4, and using the terminal support device
in which the socket member 5 is made of a hard member,
the elastic member 4 has an internal space portion 43
communicating with the opening portion at both the ends,
the cap 2 and the guide pipe 3 are connected to the open-
ing portion at both the ends of the elastic member 4, the
elastic member 4 has a flange portion 44 extending in a
direction perpendicular to an axial direction in which the
internal space portion 43 extends, and a flat portion 45
on a surface facing the axial direction of the flange portion
44, the socket member 5 has a pressing surface 53 grip-
ping the flange portion 44 in the axial direction, and the
pressing surface 53 is provided with a plurality of contact
portions 53a that come in contact with the flat portion 45
and a plurality of non-contact portions 53b having a spac-
ing with respect to the flat portion 45, a reduction in a
vibration isolating effect of a portion where the elastic
member is not in contact with the socket is prevented.
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Description

Technical Field

[0001] The present invention relates to a terminal sup-
port device and a control cable assembly using the same.

Background Art

[0002] In the case of mounting a control cable to a
mounting object, a terminal support device which is con-
nected to a terminal of an outer casing constituting a part
of the control cable to thereby be mounted to the mount-
ing object may be used. As the terminal support device,
for example, a terminal support device including a cylin-
drical casing cap, an elastic member, and a cylindrical
socket is disclosed in order to prevent transmission of
vibration to the cable (see, for example, Patent Literature
1). The cylindrical casing cap has a conduit holder having
the end of a conduit of the control cable fixed to the rear
end, and has a flange in the outer periphery. The cylin-
drical socket houses the elastic member so as to sur-
round the elastic member, has front and rear inner walls
to elastically insert a collar of the elastic member in the
axial direction, and includes a mounting portion to the
mating member. In the terminal support device, a plurality
of projections which are mutually spaced between the
front and rear surfaces of the collar so that the elastic
member abuts on the front and the rear inner walls of the
socket, are formed.
[0003] In the terminal support device, the elastic mem-
ber is provided with projecting and recessed portions
formed by the projections, so that the projections, which
are projecting portions of the elastic member, abut on
the socket, and the recessed portions of the elastic mem-
ber are not directly in contact with the socket.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2008-19977 A

Summary of Invention

Technical Problem

[0005] However, when the elastic member is firmly
gripped by the socket so as not to move the control cable,
the projections of the elastic member are deformed in
the thickness and width directions due to spaces in the
recessed portions near the projections of the elastic
member, so that the deformation of the projections may
affect the recessed portions that are not in contact with
the socket. Therefore, the recessed portions of the elastic
member, which are not in contact with the socket, are
also affected by the pressure generated by the deforma-
tion of the projections, which may in turn lower the vibra-

tion isolating capability of the recessed portions of the
elastic member.
[0006] The present invention provides a terminal sup-
port device and a control cable assembly using the same,
which prevent a reduction in a vibration isolating effect
of a portion where an elastic member is not in contact
with a socket.

Solution to Problem

[0007] The terminal support device of the present in-
vention includes a cap to which a terminal of an outer
casing of a control cable is fixed; a guide pipe which
guides an inner cable in a desired direction; an elastic
member having an opening portion at both ends; and a
socket member which encircles the elastic member, in
which the socket member is made of a hard member, the
elastic member has an internal space portion communi-
cating with the opening portion at both the ends, the cap
and the guide pipe are connected to the opening portion
at both the ends of the elastic member so as to be op-
posite to each other, the elastic member has a flange
portion extending in a direction perpendicular to an axial
direction in which the internal space portion extends, and
a flat portion on a surface facing the axial direction of the
flange portion, the socket member has a pressing surface
gripping the flange portion in the axial direction, and the
pressing surface is provided with a plurality of contact
portions that come in contact with the flat portion and a
plurality of non-contact portions having a spacing with
respect to the flat portion.
[0008] The control cable assembly of the present in-
vention includes the above-mentioned terminal support
device; and a control cable having an outer casing and
an inner cable, in which the cap of the terminal support
device is provided at the leading end of the outer casing.

Advantageous Effects of Invention

[0009] According to the terminal support device and
the control cable assembly using the same, the reduction
in the vibration isolating effect of the portion where the
elastic member is not in contact with the socket may be
prevented.

Brief Description of Drawings

[0010]

Fig. 1 is an exploded perspective view of a control
cable assembly according to an embodiment of the
present invention.
Fig. 2 is a longitudinal sectional view of a terminal
support device according to an embodiment of the
present invention.
Fig. 3 is an end view of an elastic member cut in the
axial direction of the terminal support device of Fig. 2.
Fig. 4 is an end view showing a modified form of the
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elastic member used in the terminal support device
of Fig. 2.
Fig. 5 is a side view of a socket member of the ter-
minal support device of Fig. 2.
Fig. 6 is a cross-sectional view of the socket member
taken along the line VI-VI in Fig. 5.
Fig. 7 is a cross-sectional view of the socket member
taken along the line VII-VII in Fig. 5.
Fig. 8 is a cross-sectional view of the socket member
taken along the line VIII-VIII in Fig. 5.

Description of Embodiments

[0011] The terminal support device and the control ca-
ble assembly using the terminal support device according
to an embodiment of the present invention will be de-
scribed below with reference to the drawings. The em-
bodiment given below is provided merely as an example,
and the terminal support device and the control cable
assembly using the terminal support device are not lim-
ited to the following embodiment.
[0012] As shown in Figs. 1 and 2, the control cable
assembly A of the present embodiment includes a termi-
nal support device 1 and a control cable C having an
outer casing C1 and an inner cable C2. A cap 2 of the
terminal support device 1 is provided at the leading end
of the outer casing C1, and the control cable C is mounted
to the terminal support device 1. For example, the control
cable assembly A is provided between an operating por-
tion such as a shift lever (not shown) and an operated
portion such as a transmission (not shown) in a vehicle
or the like, and is used to transmit an operation force
generated by the operation of the operating portion to
the operated portion. The following embodiment is de-
scribed with reference to an example in which, between
the shift lever and the transmission of the vehicle, the
terminal support device 1 is fixed to a bracket B provided
in the vehicle, and the control cable assembly A is used
to transmit the operation force generated at the shift lever
to the transmission. The control cable assembly may,
however, be applicable to other portions of the vehicle
or uses other than vehicles.
[0013] The terminal support device 1 is a device for
supporting a terminal of the outer casing C1 of the control
cable C and mounting the control cable C to a mounting
object such as a vehicle. As shown in Figs. 1 and 2, the
terminal support device 1 has the cap 2 to which the
terminal of the outer casing C1 of the control cable C is
fixed, a guide pipe 3 that guides the inner cable C2 in a
desired direction, an elastic member 4, and a socket
member 5 that encircles the elastic member 4. The ter-
minal support device 1 supports the control cable C by
fixing the terminal of the outer casing C1 of the control
cable C to the cap 2, and then mounting the socket mem-
ber 5 to the bracket B, which is a mounting object, so that
the control cable C is mounted to the mounting object.
The terminal support device is not limited to use for ve-
hicle, and may be applicable to other uses that need to

support the terminal of the outer casing of the control
cable and then mount the control cable to the mounting
object.
[0014] The control cable C is routed between the op-
erating portion such as a shift lever and the operated
portion such as a transmission, to transmit an operation
force generated by the operation of the operating portion
to the operated portion. As shown in Fig. 2, the control
cable C has the outer casing C1 that guides the inner
cable C2 along the routing path between the operating
portion and the operated portion, and the inner cable C2
that is slidably inserted through the outer casing C1. The
outer casing C1 has one end terminal fixed to the oper-
ating portion side (the right side in Fig. 2) and its other
end terminal fixed to the cap 2 of the terminal support
device 1 on the operated portion side (the left side in Fig.
2), and the outer casing C1 is routed between the oper-
ating portion side and the operated portion side. The inner
cable C2 has one end connected to the operating portion
and extending through the inner sides of the outer casing
C1 and the terminal support device 1, and its other end
connected to the operated portion (through a rod R slid-
ably inserted in the guide pipe 3). The inner cable C2
then transmits the operation force generated by the op-
eration of the operating portion to the operated portion.
The control cable C is not particularly limited as long as
it is possible to route the control cable C between the
operating portion and the operated portion to thereby
transmit the operation force of the operating portion to
the operated portion, and for example, a known control
cable may be used.
[0015] The cap 2 is a member for mounting the terminal
of the outer casing C1 to the socket member 5 with the
elastic member 4 being interposed therebetween. As
shown in Figs. 1 and 2, the cap 2 has the terminal of the
outer casing C1 fixed thereto and is connected to the
elastic member 4 that is encircled by the socket member
5. In the present embodiment, the cap 2 is formed in a
generally cylindrical shape, with both ends opening in
the axial (coaxial to an axis X in which an internal space
portion 43 to be described later extends) direction in
which the cap 2 extends, and has an internal space that
communicates with the opening at both ends along the
direction of the axis X. The cap 2 has an outer casing
fixing portion 21 on one end side (operation portion side)
in the direction of the axis X, and an inner cable inserting
portion 22 on the other end side (operated portion side)
in the direction of the axis X. The terminal of the outer
casing C1 is inserted into the internal space of the outer
casing fixing portion 21 along the direction of the axis X,
and is then fixed to the outer casing fixing portion 21 by
known fixing means such as swaging or the like. The
inner cable C2 is movably inserted into the internal space
of the inner cable inserting portion 22 along the direction
of the axis X. The cap 2 is connected to the elastic mem-
ber 4 on the side of the inner cable inserting portion 22
and is then mounted to the socket member 5 that encir-
cles the elastic member 4. At this time, a collar 23 having
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an annular shape provided on the outer periphery of the
cap 2 so as to project outward in the radial direction is
fitted into the elastic member 4, so that the axial move-
ment of the cap 2 to the elastic member 4 is restricted.
In the present embodiment, the cap 2 is formed in a gen-
erally cylindrical shape, but it may have any other shape
such as a generally square cylindrical shape as long as
it is possible to mount the terminal of the outer casing C1
to the socket member 5 through the elastic member 4.
In particular, the shape and material thereof are not lim-
ited. The collar 23 has a surface facing one end side of
the cap 2 in the axial direction and a surface facing the
other end side thereof on the outer periphery of the cap
2, both of the surfaces being gripped by the elastic mem-
ber 4. The collar 23 is supported by the socket member
5 in the axial direction of the cap 2, with the elastic mem-
ber 4 being interposed therebetween.
[0016] The guide pipe 3 is a member that is mounted
to the socket member 5 with the elastic member 4 being
interposed therebetween and guides the inner cable C2
in a desired direction. In the present embodiment, the
guide pipe 3 is formed in a generally cylindrical shape,
and has the rod R to be connected to the operated portion
such as a transmission slidably inserted into the inner
side thereof, and the inner cable C2 to be connected to
the rod R slidably inserted into the inner side thereof, as
shown in Figs. 1 and 2. The guide pipe 3 is mounted to
the socket member 5 that encircles the elastic member
4, with a spherical portion 31 provided at the end in the
axial direction in which the guide pipe 3 extends being
swingably connected to the elastic member 4. The guide
pipe 3 guides the inner cable C2 in a desired direction
by rocking about the spherical portion 31. The shape and
material of the guide pipe 3 is not particularly limited as
long as the guide pipe 3 can guide the inner cable C2 in
a desired direction, and a known guide pipe may be used.
[0017] The elastic member 4 is a member that has the
cap 2 and the guide pipe 3 connected thereto and pre-
vents vibration from transmitting to the control cable C
through the cap 2 and the guide pipe 3. As shown in Fig.
2, the elastic member 4 has an opening portion 41, 42
at both ends thereof, and an internal space portion 43
communicating with the opening portions 41, 42 at the
ends. The cap 2 and the guide pipe 3 are connected to
the opening portions 41, 42 at the ends of the elastic
member 4 so as to be opposite to each other. The elastic
member 4 absorbs vibration transmitted through the
guide pipe 3 from the side of the operated portion such
as a transmission, and prevents the vibration from trans-
mitting to the control cable C through the cap 2. This
prevents the vibration from transmitting to the side of the
operating portion such as a shift lever from the control
cable C. In the present embodiment, the cap 2 is housed
in the internal space portion 43 through the opening por-
tion 41 on one end side (operating portion side) of the
elastic member 4, to thereby be connected to the elastic
member 4. The elastic member 4 houses the cap 2 in
the internal space portion 43 so that the inner peripheral

surface thereof elastically abuts on the outer peripheral
surface of the cap 2 on the other end side (operated por-
tion side). The cap 2 is fixed to the elastic member 4 by
fitting the collar 23 into a fitting hole provided in the inner
periphery of a flange portion 44 (to be described later) of
the elastic member 4, so that the movement in the direc-
tion of the axis X to the elastic member 4 is restricted.
On the other hand, the guide pipe 3 is connected to the
elastic member 4 by housing the guide pipe 3 into the
internal space portion 43 through the opening portion 42
on the other end side (operated portion side) of the elastic
member 4. The elastic member 4 houses the guide pipe
3 swingably in the internal space portion 43 so that the
inner peripheral surface thereof elastically abuts on the
outer peripheral surface of the spherical portion 31 of the
guide pipe 3. With an elastic force of the elastic member
4 through the contact surface between the inner periph-
eral surface of the elastic member 4 and the outer pe-
ripheral surfaces of the cap 2 and the guide pipe 3, the
elastic member 4 prevents the vibration from transmitting
to the control cable C through the cap 2 and the guide
pipe 3. The cap 2 and the guide pipe 3 may be connected
with the opening portions 41, 42 at the ends of the elastic
member 4 respectively so as to prevent the vibration from
transmitting to the control cable C, and the connection
method is not limited to the embodiment described
above. The guide pipe 3 is also supported in a swingable
state by the socket member 5 in the axial direction of the
guide pipe 3.
[0018] As shown in Fig. 2, the elastic member 4 is
mounted to the socket member 5 by being encircled with
the socket member 5. Through the encirclement with the
socket member 5, the elastic member 4 prevents the vi-
bration from transmitting from the socket member 5 to
the control cable C through the cap 2. The elastic member
4 has the flange portion 44 extending in a direction per-
pendicular to the direction of the axis X in which the in-
ternal space portion 43 extends. The flange portion 44
is gripped by the socket member 5 in the direction of the
axis X. The gripping of the flange portion 44 by the socket
member 5 in the direction of the axis X restricts the move-
ment of the elastic member 4 in the direction of the axis
X with respect to the socket member 5, so that the elastic
member 4 is mounted in the socket member 5.
[0019] In the present embodiment, the elastic member
4 is formed in a generally cylindrical shape having the
internal space portion 43, and has the flange portion 44
formed so as to project outward in the radial direction
throughout the peripheral direction of its outer periphery,
as shown in Figs. 1 and 2. As shown in Fig. 3, the flange
portion 44 is configured to keep a length L in the direction
of the axis X substantially constant along the radial di-
rection. When gripped by the socket member 5 in the
direction of the axis X, the flange portion 44 is substan-
tially uniformly pressed to thereby be substantially uni-
formly elastically deformed in the direction perpendicular
to the direction of the axis X, so that the resilience after
pressing is substantially constant. The shape of the

5 6 



EP 3 705 741 A1

5

5

10

15

20

25

30

35

40

45

50

55

flange portion 44 is, however, not limited to the illustrated
example as long as the flange portion 44 extends in the
direction perpendicular to the direction of the axis X in
which the internal space portion 43 extends so as to be
gripped by the socket member 5 in the direction of the
axis X. For example, the flange portion 44 may be con-
figured to increase the length L in the direction of the axis
X toward the outside in the radial direction, as shown in
Fig. 4. In this case, the flange portion 44 is pressed more
strongly on the side (outer peripheral side) spaced apart
from the axis X in the direction perpendicular to the di-
rection of the axis X than on the side (inner peripheral
side) near the axis X, to thereby obtain a larger elastic
deformation, so that the resilience becomes smaller. On
the other hand, the flange portion 44 is pressed by a
smaller pressing force on the inner peripheral side than
on the outer peripheral side, to thereby obtain a smaller
elastic deformation, so that the resilience becomes larg-
er. The resilience of the flange portion 44 from the inner
peripheral side to the outer peripheral side reduces, so
that the amount which may be deformed under an exter-
nal force reduces. In contrast, the resilience of the flange
portion 44 from the outer peripheral side to the inner pe-
ripheral side increases, so that the amount which may
be deformed under an external force increases.
[0020] In the present embodiment, the elastic member
4 has, in addition to the flange portion 44, a one-end-side
reduced diameter portion 46 provided on one end side
(operating portion side) in the direction of the axis X in
which the internal space portion 43 extends from the
flange portion 44, and an other-end-side reduced diam-
eter portion 47 provided on the other end side (operated
portion side) in the direction of the axis X from the flange
portion 44, as shown in Figs. 2 to 4. The elastic member
4 is mounted to the socket member 5 by being encircled
by the socket member 5 from the outside in the radial
direction throughout the direction of the axis X so that
the outer peripheries in the radial directions of the one-
end-side reduced diameter portion 46, flange portion 44,
and other-end-side reduced diameter portion 47 abut on
the inner periphery of the socket member 5. The elastic
member 4 absorbs the vibration transmitted from the
socket member 5 through the contact surface between
the outer peripheral surface of the elastic member 4 and
the inner peripheral surface of the socket member 5, and
prevents the vibration from transmitting to the control ca-
ble C from the socket member 5 through the cap 2.
[0021] The elastic member 4 is not limited to the ex-
ample described above as long as it is encircled by the
socket member 5 and is then mounted to the socket mem-
ber 5. For example, the elastic member 4 may be con-
figured to be at least partially encircled by the socket
member 5 in the direction of the axis X. Further, the ma-
terial of the elastic member 4 is not particularly limited
as long as the elastic member 4 has a strength to support
the cap 2 and the guide pipe 3, and has an elastic force
to prevent the vibration from transmitting to the control
cable C. For example, the elastic member 4 may be pro-

duced from rubber-like polymeric elastomer such as nat-
ural rubber, synthetic rubber, and synthetic resin elas-
tomer, and for example, ethylene-propylene-diene-co-
polymer-based synthetic rubber (EPDM) is preferably
used.
[0022] The socket member 5 is a member that supports
the elastic member 4 by encircling the elastic member 4
and supports the cap 2 and the guide pipe 3 with the
elastic member 4 being interposed therebetween. The
socket member 5 is made of a hard member, and has
pressing surfaces 53 that grip the flange portion 44 of
the elastic member 4 in the direction of the axis X (in
which the internal space portion 43 extends), as shown
in Fig. 2. With the pressing surfaces 53 gripping the flange
portion 44 in the direction of the axis X, the socket mem-
ber 5 restricts the axial movement of the elastic member
4 with respect to the socket member 5.
[0023] In the present embodiment, the socket member
5 includes a first socket member 51 positioned on one
end side (operating portion side) and a second socket
member 52 positioned on the other end side (operated
portion side), and is formed in a generally cylindrical
shape as a whole, as shown in Figs. 1 and 2. The first
socket member 51 and the second socket member 52
each have the pressing surface 53. The pressing surfac-
es 53 of the first socket member 51 and the second socket
member 52 are formed so as to extend in a direction
substantially perpendicular to the axis (coaxial to the axis
X in which the internal space portion 43 extends) in which
each of the first and second socket members 51, 52 ex-
tends. The first and second socket members 51, 52 are
configured to use their pressing surfaces 53 to grip the
flange portion 44 of the elastic member 4 in the direction
of the axis X by being connected to each other. In addi-
tion, when connected to each other, the first and second
socket members 51, 52 encircle the elastic member 4 so
as to abut on the outer peripheries in the radial directions
of the one-end-side reduced diameter portion 46, flange
portion 44, and other-end-side reduced diameter portion
47 of the elastic member 4. The connection method is
not limited as long as the first and second socket mem-
bers 51, 52 use their pressing surfaces 53 to grip the
flange portion 44 of the elastic member 4 in the direction
of the axis X and are then connected so as to encircle
the elastic member 4. For example, the first and second
socket members 51, 52 may be connected by a known
connection method such as screwing, fitting, or bonding.
Further, in the present embodiment, the first and second
socket members 51, 52 are members divided in the di-
rection of the axis X, but may be configured as members
divided in the direction perpendicular to the direction of
the axis X. Further, when connected to each other, the
first and second socket members 51, 52 may be config-
ured such that either of their inner peripheral surfaces
abuts on the outer peripheral surface of the elastic mem-
ber 4 or on at least a part of the outer peripheral surface
of the elastic member 4.
[0024] The socket member 5 is mounted to the bracket
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B which is a mounting object. In the present embodiment,
the socket member 5 is provided with a mounting portion
54, as shown in Figs. 1 and 2. The socket member 5 is
mounted to the bracket B by engaging the mounting por-
tion 54 with the bracket B. In the present embodiment,
the mounting portion 54 is formed as an annular groove
in the outer periphery of the socket member 5. However,
the shape of the mounting portion 54, the position where
the mounting portion 54 is provided, the method of mount-
ing the mounting portion 54 to the mounting object are
not particularly limited as long as it is possible to mount
the socket member 5 to the mounting object.
[0025] The socket member 5 is made of a hard member
as described above. With the socket member 5 made of
a hard member, when the pressing surfaces 53 of the
socket member 5 press the flange portion 44 of the elastic
member 4 in the direction of the axis X, the shapes of
the pressing surfaces 53 are kept substantially constant,
and therefore, instead of the pressing surfaces 53, the
flange portion 44 is preferentially deformed. The material
of the socket member 5 is not particularly limited as long
as it is made of a hard member, and for example, it is
possible to adapt a hard resin, metal, or the like.
[0026] Next, the structure between the flange portion
44 of the elastic member 4 and the pressing surfaces 53
of the socket member 5 will be described in detail with
reference to Figs. 5 to 8. Fig. 5 is a side view of the socket
member 5, Fig. 6 is a cross-sectional view taken along
the line VI-VI in Fig. 5, Fig; 7 is a cross-sectional view
taken along the line VII-VII in Fig. 5, and Fig. 8 is a cross-
sectional view taken along the line VIII-VIII in Fig. 5. The
elastic member 4 is shown by long dashed double-short
dashed lines in any of the drawings.
[0027] The elastic member 4 has a flat portion 45 on
the surface of the flange portion 44 facing the direction
of the axis X in which the internal space portion 43 ex-
tends, as shown in Figs. 2 to 4. The flat portion 45 is
configured as a generally flat surface and is provided on
the end surface of the flange portion 44 in the direction
of the axis X. When the elastic member 4 is mounted to
the socket member 5 and the flange portion 44 is gripped
by the socket member 5, the flat portion 45 is pressed
by the pressing surface 53 of the socket member 5. The
flat portion 45 may be provided on at least one of the
surfaces of the flange portion 44 facing the direction of
the axis X, and it is not particularly limited. In the present
embodiment, however, it is provided on both surfaces
(on the operating portion side and the operated portion
side) of the flange portion 44 facing the direction of the
axis X. In addition, in the present embodiment, the flat
portion 45 is formed so as to extend in the direction sub-
stantially perpendicular to the direction of the axis X, as
shown in Fig. 3. The flat portion 45 may be provided on
the surface of the flange portion 44 facing the direction
of the axis X, and its extending direction is not limited.
For example, the flat portion 45 may be formed so as to
be inclined from the direction perpendicular to the direc-
tion of the axis X, as shown in Fig. 4.

[0028] As shown in Figs. 6 to 8, the pressing surface
53 of the socket member 5 is provided with a plurality of
contact portions 53a that come in contact with the flat
portion 45 and a plurality of non-contact portions 53b
having a spacing with respect to the flat portion 45. The
contact portion 53a is a portion that comes in contact with
the flat portion 45 when the pressing surface 53 of the
socket member 5 grips the flange portion 44 of the elastic
member 4 in the direction of the axis X and the pressing
surface 53 then presses the flat portion 45 of the flange
portion 44. On the other hand, the non-contact portion
53b is a portion having a spacing in the direction of the
axis X with respect to the flat portion 45 when the pressing
surface 53 presses the flat portion 45. The contact portion
53a and the non-contact portion 53b are formed of a hard
member, so that even though the pressing surface 53
presses the flat portion 45, the shapes of the contact
portion 53a and the non-contact portion 53b are kept sub-
stantially constant. In contrast, when the flat portion 45
is pressed by the pressing surface 53, a portion (flat-
portion-side contact portion 45a) in contact with the con-
tact portion 53a, of the flat portion 45, is pressed by the
contact portion 53a and is thereby elastically deformed.
On the other hand, a portion (flat-portion-side non-con-
tact portion 45b) opposed to the non-contact portion 53b,
of the flat portion 45, prevents the pressing of the pressing
surface 53, thereby preventing elastic deformation. Here,
the flat-portion-side contact portion 45a and the flat-por-
tion-side non-contact portion 45b are configured to have
a generally flat shape, so that the flat-portion-side contact
portion 45a has a minimum spacing near the flat-portion-
side contact portion 45a as compared with the case
where it is formed in a projecting shape like the prior art,
and as a result, deformation in the thickness direction
(direction of the axis X) and the width direction (direction
perpendicular to the axis X) is prevented. Thus, the effect
of the deformation of the flat-portion-side contact portion
45a on the flat-portion-side non-contact portion 45b is
prevented, and the pressure applied to the flat-portion-
side non-contact portion 45b due to the deformation of
the flat-portion-side contact portion 45a is prevented.
Therefore, even though the flange portion 44 is gripped
by the socket member 5, a portion where the elastic mem-
ber 4 does not come in contact with the socket member
5, that is, the flat-portion-side non-contact portion 45b is
hardly pressed by the pressing surfaces 53, and hardly
receives pressure due to the deformation of the flat-por-
tion-side contact portion 45a, so that elastic deformation
is prevented, which may in turn prevent the reduction of
the vibration isolating effect. Further, when the portion of
the flange portion 44 pressed by the contact portion 53a
is deformed, the socket member 5 relatively moves in
the axial direction with respect to the elastic member 4,
so that the flange portion 44 is entered into a recessed
space formed between a contact portion 53a and an ad-
jacent contact portion 53a. In this case, the ends of the
contact portions 53a around the axis are engaged with
the boundaries between the flat-portion-side contact por-
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tions 45a and the flat-portion-side non-contact portions
45b, to thereby prevent the rotation of the elastic member
4 around the axis.
[0029] Further, when pressed by the contact portion
53a to thereby be elastically deformed, the flat-portion-
side contact portion 45a becomes harder than the state
before pressing by the contact portion 53a. This makes
fixing of the cap 2 that fixes the terminal of the outer
casing C1 in the direction of the axis X more rigid, which
in turn prevents the movement of the outer casing C1 in
the direction of the axis X. Therefore, it is prevented that
the outer casing C1 is moved in the direction of the axis
X by following the action of pushing and pulling the inner
cable C2, so that the occurrence of the stroke loss of the
inner cable C2 is prevented, resulting in improvement in
transmission of the operation force of the inner cable C2.
On the other hand, since the elastic deformation of the
flat-portion-side non-contact portion 45b is prevented,
the lowering of the capability of absorbing vibration is
prevented, to thereby prevent the vibration from trans-
mitting to the control cable C.
[0030] In the present embodiment, the pressing sur-
faces 53 of the socket member 5 on both the one end
side (operating portion side) and the other end side (op-
erated portion side) have the contact portions 53a and
the non-contact portions 53b, as shown in Fig. 8. The
contact portions 53a are formed as the surface of the
projecting portion on the side of the flat portion 45 that
projects toward the flat portion 45 of the elastic member
4. On the other hand, the non-contact portions 53b are
formed as the bottom surface of the recessed portion that
is recessed to the side opposite the flat portion 45 of the
elastic member 4 from the above-mentioned projecting
portion. In the present embodiment, the contact portions
53a and the non-contact portions 53b are alternately pro-
vided around the axis X of the elastic member 4, as shown
in Figs. 6 and 7. When the contact portions 53a and the
non-contact portions 53b are alternately provided around
the axis X, even though the control cable C and the cap
2 are inclined from the direction of the axis X and the
pressing force with which the pressing surfaces 53 press
the flat portions 45 increases at a specific angle around
the axis X, the reduction of the vibration isolating effect
on the flat-portion-side non-contact portion 45b may be
prevented. In particular, in the present embodiment, the
contact portions 53a and the non-contact portions 53b
are radially provided. When the contact portions 53a and
the non-contact portions 53b are radially provided along
the radial direction of the elastic member 4, even though
the control cable C and the cap 2 are largely inclined from
the direction of the axis X and the pressing force with
which the pressing surfaces 53 press the flat portions 45
further increases at a specific angle around the axis X,
the reduction of the vibration isolating effect on the flat-
portion-side non-contact portion 45b may be prevented.
However, the plurality of the contact portions 53a and
the plurality of the non-contact portions 53b may be pro-
vided on the pressing surfaces 53 so that the vibration

can be prevented from transmitting to the control cable
C, and their arrangements are not limited to the example
shown in the drawings. For example, the contact portions
53a and the non-contact portions 53b may be provided
only on the pressing surface 53 on either the operating
portion side or the operated portion side of the socket
member 5. Alternatively, the contact portions 53a and
the non-contact portions 53b may be alternately provided
in the radial direction of the elastic member 4.

Reference Signs List

[0031]

1 Terminal support device
2 Cap
21 Outer casing fixing portion
22 Inner cable inserting portion
23 Collar
3 Guide pipe
31 Spherical portion
4 Elastic member
41, 42 Opening portion
43 Internal space portion
44 Flange portion
45 Flat portion
45a Flat-portion-side contact portion
45b Flat-portion-side non-contact portion
46 One-end-side reduced diameter portion
47 Other-end-side reduced diameter portion
5 Socket member
51 First socket member
52 Second socket member
53 Pressing surface
53a Contact portion
53b Non-contact portion
54 Mounting portion
A Control cable assembly
B Bracket
C Control cable
C1 Outer casing
C2 Inner cable
L Axial length of flange portion
R Rod
X Axis in which the internal space portion of the elas-
tic member extends

Claims

1. A terminal support device, comprising:

a cap to which a terminal of an outer casing of
a control cable is fixed;
a guide pipe which guides an inner cable in a
desired direction;
an elastic member having an opening portion at
both ends; and
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a socket member which encircles the elastic
member,
wherein the socket member is made of a hard
member,
the elastic member has an internal space portion
communicating with the opening portion at both
the ends,
the cap and the guide pipe are connected to the
opening portion at both the ends of the elastic
member so as to be opposite to each other,
the elastic member has a flange portion extend-
ing in a direction perpendicular to an axial direc-
tion in which the internal space portion extends,
and a flat portion on a surface facing the axial
direction of the flange portion,
the socket member has a pressing surface grip-
ping the flange portion in the axial direction, and
the pressing surface is provided with a plurality
of contact portions that come in contact with the
flat portion and a plurality of non-contact portions
having a spacing with respect to the flat portion.

2. The terminal support device according to claim 1,
wherein the contact portions and the non-contact
portions are alternately provided around the axis of
the elastic member.

3. The terminal support device according to claim 1 or
2, wherein the contact portions and the non-contact
portions are radially provided.

4. A control cable assembly, comprising:

the terminal support device according to any of
claims 1 to 3; and
a control cable having an outer casing and an
inner cable,
wherein the cap of the terminal support device
is provided at a leading end of the outer casing.
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